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(54) SOLID-STATE IMAGE PICKUP ELEMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce dispersion in signals of pixels or a 
photoelectric converting section so as to improve the S/N ratio, by outputting 
signals of specific pixels, which are disposed in a checkered manner, from one 
of output terminals, and outputting signals of the other pixels from the other 
output terminal. 

SOLUTION: Vertical signal lines 22a through 22d are respectively connected to 
pixels on odd-numbered rows of one of two adjacent pixel columns and to pixels 
on even-numbered rows on the other pixel column. And the vertical signal lines 
22a through 22d have two horizontal signal lines. Namely, the vertical signal line 
22a is connected to a pixel Px1-1 on the left on the first row, a pixel Px2-2 on the 
right on the second row, and a pixel Px3-1 on the left on the third row. And then, 
the vertical signal lines 22a and 22c are connected to a horizontal signal line 2Va 



via column selecting transistors TH1 and TH3. The vertical signal lines 22b and 
22d are connected to a horizontal signal line 27b via column selecting transistors 
TH2 and TH4. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]Two or more pixels arranged at two-dimensional matrix form. 

Two or more output terminals which output a signal of said pixel. 

It is the solid state image pickup device provided with the above, a signal of a 

specified pixel arranged in checkers among said pixels is outputted from one 



output terminal, and a signal of other pixels is outputted from other output 
terminals. 

[Claim 2]Two or more pixels arranged at two-dimensional matrix form. 

Two or more vertical signal wires to which said pixel was connected. 

Two horizontal signal lines to which said vertical signal wire was connected via a 

switch. 

Are the above the solid state image pickup device which it had, and to each of 
said vertical signal wire. A pixel of the oddth line of one pixel row and a pixel of 
the eventh line of a pixel row of another side are connected among adjacent 
pixel rows of two rows, said odd-numbered vertical signal wire is connected to 
said one horizontal signal line, and said even-numbered vertical signal wire is 
connected to said horizontal signal line of another side. 

[Claim 3]The solid state image pickup device comprising according to claim 1 or 
2: 

A photoelectric conversion part which generates an electric charge [ pixel / said ] 
according to incident light. 

An outputting part which outputs a signal according to said electric charge to a 
vertical signal wire. 



[Claim 4]The solid state image pickup device according to claim 3, wherein said 
pixel has further a transfer part which transmits said electric charge to said 
outputting part from said photoelectric conversion part, and a control section 
which controls said outputting part. 

[Claim 5]The solid state image pickup device according to any one of claims 1 to 
4 characterized by shape of said shielding region being the same by pixel which 
a shielding region was formed in said a part of pixel, and has been arranged at 
the oddth line, and a pixel arranged at the eventh line. 

[Claim 6]The solid state image pickup device according to any one of claims 1 to 
5, wherein a colored filter of two or more kinds is arranged corresponding to said 
pixel and said at least one kind of colored filter is arranged in checkers. 
[Claim 7]The solid state image pickup device according to any one of claims 1 to 
5, wherein a green colored filter is arranged in checkers corresponding to said 
pixel and red and a blue colored filter are arranged line sequential corresponding 
to said other pixels. 

[Claim 8]Two or more photoelectric conversion parts arranged at 
two-dimensional matrix form. 

Two or more output terminals which output a signal of said photoelectric 
conversion part. 



It is the solid state image pickup device provided with the above, a signal of a 
specific photoelectric conversion part arranged in checkers among said 
photoelectric conversion parts is outputted from one output terminal, and a 
signal of other photoelectric conversion parts is outputted from other output 
terminals. 

[Claim 9]Two or more photoelectric conversion parts arranged at 
two-dimensional matrix form. 

Two or more vertical transfer registers which receive a signal charge from said 
photoelectric conversion part, and are transmitted to a column direction. 
Two horizontal transfer registers which receive said signal charge from said 
vertical transfer register, and are transmitted to a line writing direction. 
Are the above the solid state image pickup device which it had, and each of said 
vertical transfer register, Among adjacent photoelectric conversion parts of two 
rows, a photoelectric conversion part of the oddth line of one sequence, And a 
photoelectric conversion part of the eventh line of a sequence of another side to 
a signal charge is received, said one horizontal transfer register receives a 
signal charge from said odd-numbered vertical transfer register, and said 
horizontal transfer register of another side receives a signal charge from said 
even-numbered vertical transfer register. 



[Claim 10]A solid state image pickup device given in either claim 8 characterized 
by shape of said shielding region being the same by photoelectric conversion 
part which a shielding region was formed in said a part of photoelectric 
conversion part, and has been arranged at the oddth line, and a photoelectric 
conversion part arranged at the eventh line, or claim 9. 

[Claim 11]The solid state image pickup device according to any one of claims 8 
to 10, wherein a colored filter of two or more kinds is arranged corresponding to 
said photoelectric conversion part and said at least one kind of colored filter is 
arranged in checkers. 

[Claim 12]The solid state image pickup device according to any one of claims 8 
to 10, wherein a green colored filter is arranged in checkers corresponding to 
said photoelectric conversion part and red and a blue colored filter are arranged 
line sequential corresponding to said other photoelectric conversion parts. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 



[Field of the lnvention]This invention relates to a solid state image pickup device. 
It is related with the solid state image pickup device of parallel output 
composition in more detail. 

The solid state image pickup device of this invention is suitable to carry out a 

color image pick-up using the colored filter arranged in checkers. 

[0002] 

[Description of the Prior Art]Various methods, such as a X-Y address type and a 
CCD type, were proposed until now, and the solid state image pickup device has 
resulted in utilization. First, the conventional X-Y address type solid state image 
pickup device is explained with reference to drawings. Drawing 23 is a circuit 
diagram showing the main composition of the conventional X-Y address type 
solid state image pickup device. Two or more pixel Px1-1 by which the 
conventional X-Y address type solid state image pickup device has been 
arranged at two-dimensional matrix form - Px3-4, The vertical signal wires 
22a-22d to which the above-mentioned pixel was connected, and the horizontal 
signal lines 27a and 27b to which the above-mentioned vertical signal wire was 
connected via the sequence buffer amplifier 29a-29d, the clamp capacity 
Cc1-Cc4, and the sequence selection transistors TH1-TH4, It comprises the 
output buffer amplifier 28a and 28b connected to the horizontal signal line, the 
vertical scanning circuit 7 which drives each pixel Px1-1 - Px3-4, and the 



horizontal scanning circuit 8 which drives each sequence selection transistors 
TH1-TH4. 

[0003]Two or more horizontal signal lines are arranged as illustrated. As long as 
pixel numbers are few solid state image pickup devices, the horizontal signal line 
of one series may be used. However, since the problem that sensitivity and 
working speed run short will arise if a pixel number increases, it is more 
preferred to form two or more horizontal signal lines, and to output in parallel. 
The signal of pixel Px1-1 - Px3-4 is outputted to the vertical signal wires 22a-22d 
from the sauce (S) of JFET2, It is outputted to the horizontal signal lines 27a and 
27b via the sequence buffer amplifier 29a-29d, the clamp capacity Cc1-Cc4, and 
the sequence selection transistors TH1-TH4, and is outputted from the output 
terminals 35a and 35b through the output buffer amplifier 28a and 28b (Voutl , 
Vout2). 

[0004]Between the clamp capacity Cc1-Cc4 and the sequence selection 
transistors TH1-TH4, the clamp transistors Tc1-Tc4 are connected, and fixed 
voltage ( drawing 23 earth-potentials GND) can be impressed now to one 
electrode of clamp capacity. This is arranged in order to remove the noise 
produced in each pixel. Next, pixel structure is explained, referring to drawing 23 
and drawing 24 . Drawing 24 is a top view of two or more pixels arranged at 
matrix form. The photo-diode 1 which each pixel generates the electric charge 



according to incident light, and is accumulated, The junction field effect transistor 
(henceforth JFET) 2 which outputs the signal according to the above-mentioned 
electric charge from sauce (S) by source follower operation, It comprises the 
transfer gate 3 which transmits the above-mentioned electric charge to JFET2 
from the photo-diode 1 , and the reset drain 4 which controls JFET2 and the reset 
gate 5. And each JFET2 is connected to the vertical signal wires 22a-22d for 
every sequence. The details are indicated by JP,8-293591,A about unit pixel 
structure. 

[0005]Next, the conventional CCD type solid state image pickup device is 
explained with reference to drawings. Drawing 25 is an outline lineblock diagram 
of the conventional CCD type solid state image pickup device. Two or more 
photo-diodes 210 with which this element has been arranged at two-dimensional 
matrix form, It comprises two or more vertical transfer registers 220 which 
receive a signal charge from the photo-diode 210, and are transmitted to a 
column direction, the horizontal transfer registers 240a and 240b which receive 
a signal charge from the vertical transfer register 220, and are transmitted to a 
line writing direction, and the charge detectors 250a and 250b. 
[0006]The vertical transfer register 220 and the horizontal transfer registers 240a 
and 240b are transmitted to the signal charge generated with the photo-diode 
210, it is changed into a voltage signal by the charge detectors 250a and 250b, 



and is outputted from the output terminals 260a and 260b (Voutl, Vout2). 
Drawing 26 is a sectional view of the CCD type solid state image pickup device 
which met X1-X2 line of drawing 25 . the N-type semiconductor board 200 top - 
P type - the well 201 is formed, the photo-diode 210 - this P type - a well - it is 
arranged in inside. 

[0007]The signal charge generated with the photo-diode 210 is accumulated in 
the N type charge storage field 211. By operation of the transfer electrode 224, 
the above-mentioned signal charge accumulated in the N type charge storage 
field 21 1 is first transmitted to the N type transmission channel region 221 of the 
vertical transfer register 220, and, subsequently to a column direction, is 
transmitted one by one. By the way, when using a solid state image pickup 
device for a color image pick-up, one colored filter of red (R) green (G) blue (B) 
is arranged on each photo-diode of a solid state image pickup device. Each pixel 
outputs the chrominance signal corresponding to the filter arranged at each pixel. 
[0008]What has various arrangement of each colored filter of the 
above-mentioned R, G, and B is proposed. Drawing 27 and drawing 28 show the 
typical color filter array arranged to a solid state image pickup device in the case 
of a color image pick-up. In the arrangement shown in drawing 27 , the red (R) 
and blue (B) colored filter is arranged corresponding to the pixel of others by 
which the colored filter of green (G) was arranged and left behind to stripe shape 



every other row corresponding to the pixel. 

[0009]ln the arrangement shown in drawing 28 , the colored filter of green (G) is 
arranged in checkers, and the red (R) and blue (B) colored filter is arranged line 
sequential corresponding to the pixel of others which were left behind (generally 
it is called a Bayer array). The color filter array by which the colored filter of 
green (G) has been arranged every other row at stripe shape and which is 
shown in drawing 27 is preferred for the conventional solid state image pickup 
device. The signal of the pixel provided with the colored filter of green (G) in 
which it serves as the main ingredients of a luminance signal goes via one 
horizontal signal line (27a or 27b of drawing 23 ), or one horizontal transfer 
register (240a or 240b of drawing 25 ), Since it is outputted from one output 
terminal (35a or 35b of drawing 23 , 260a or 260b of drawing 25 ), while latter 
signal processing becomes easy, it is for a fixed pattern noise to decrease and 
for the S/N ratio of a video signal to improve. 
[0010] 

[Problem(s) to be Solved by the lnvention]However, the fixed pattern noise 
occurred and the conventional solid state image pickup device had the problem 
that a S/N ratio fell, when the colored filter of green (G) was provided with the 
color filter array shown in drawing 28 arranged in checkers for example, the 
signal of a pixel with which this has been arranged in checkers should pass two 



different courses (a horizontal signal line or a horizontal transfer register) - it is 
because it is outputted from two different output terminals. 
[0011]This invention is made in view of an aforementioned problem, and is 
parallel output composition, the purpose - and signal dispersion of the pixel (or 
photoelectric conversion part) arranged in checkers is reduced, and a S/N ratio 
is providing a high solid state image pickup device. 

[0012] 

[Means for Solving the Problem]Two or more pixels by which the invention 
according to claim 1 has been arranged at two-dimensional matrix form, It is the 
X-Y address type solid state image pickup device provided with two or more 
output terminals which output a signal of said pixel, a signal of a specified pixel 
arranged in checkers among said pixels is outputted from one output terminal, 
and a signal of other pixels is outputted from other output terminals. 
[0013]Since a signal of a pixel arranged in checkers is outputted from one output 
terminal, a fixed pattern noise of a signal outputted from a pixel arranged in 
checkers decreases, and its S/N ratio improves. It is suitable when it has a 
colored filter of checkered arrangement especially. Two or more pixels by which 
the invention according to claim 2 has been arranged at two-dimensional matrix 
form, Are two or more vertical signal wires to which said pixel was connected, 



and two horizontal signal lines to which said vertical signal wire was connected 
via a switch the solid state image pickup device which it had, and to each of said 
vertical signal wire, inside of an adjacent pixel row of two rows - a pixel of the 
oddth line of one pixel row -- and, A pixel of the eventh line of a pixel row of 
another side is connected, said odd-numbered vertical signal wire is connected 
to said one horizontal signal line, and said even-numbered vertical signal wire is 
connected to said horizontal signal line of another side. 

[0014]Since a signal of a pixel arranged in checkers is outputted via one 
horizontal signal line by this composition, a fixed pattern noise decreases and its 
S/N ratio improves by it. It is suitable when it has a colored filter of checkered 
arrangement especially. The invention according to claim 3 is [ this invention ] 
characterized by that a solid state image pickup device indicated to claim 1 or 2 
comprises the following. 

A photoelectric conversion part which generates an electric charge [ pixel / said ] 
according to incident light. 

An outputting part which outputs a signal according to said electric charge to a 
vertical signal wire. 

In a solid state image pickup device with which the invention according to claim 4 
was indicated to claim 3, said pixel has further a transfer part which transmits 
said electric charge to said outputting part from said photoelectric conversion 



part, and a control section which controls said outputting part. 
[0015]lt becomes possible to output not the electric charge itself produced in 
incident light by these composition but a signal (for example, a signal by which 
electric charge amplification was carried out and a signal by which current 
amplification was carried out) changed by this electric charge. The invention 
according to claim 5 is the solid state image pickup device according to any one 
of claims 1 to 4, are a pixel which a shielding region was formed in said a part of 
pixel, and has been arranged at the oddth line, and a pixel arranged at the 
eventh line, and is characterized by shape of said shielding region being the 
same. 

[0016]By this composition, the light-receiving characteristic of each pixel 
becomes the same, a fixed pattern noise decreases, and a S/N ratio improves. 
The invention according to claim 6 is the solid state image pickup device 
indicated to either of claim 1 to claims 5, a colored filter of two or more kinds is 
arranged corresponding to said pixel, and said at least one kind of colored filter 
is arranged in checkers. 

[0017]When carrying out a color image pick-up, a colored filter is arranged at 
each pixel of a solid state image pickup device. Generally a colored filter has a 
kind of two or more colors. As for an invention of claim 7, a colored filter of Isshiki 
is arranged in checkers at least among two or more of these colored filters. For 



this reason, a fixed pattern noise decreases and S/N ratio of a signal 
corresponding to this color improves. The invention according to claim 7 is the 
solid state image pickup device indicated to either of claim 1 to claims 5, a green 
colored filter is arranged in checkers corresponding to said pixel, and red and a 
blue colored filter are arranged line sequential corresponding to said other pixels. 
This claim shows a kind of concrete colored filter. 

[0018]Two or more photoelectric conversion parts by which the invention 
according to claim 8 has been arranged at two-dimensional matrix form, It is the 
CCD type solid state image pickup device provided with two or more output 
terminals which output a signal of said photoelectric conversion part, A signal of 
a specific photoelectric conversion part arranged in checkers among said 
photoelectric conversion parts is outputted from one output terminal, and a 
signal of other photoelectric conversion parts is outputted from other output 
terminals. 

[0019]Since a signal of a photoelectric conversion part arranged in checkers is 
outputted from one output terminal, a fixed pattern noise of a signal outputted 
from a photoelectric conversion part arranged in checkers decreases, and its 
S/N ratio improves. It is suitable when it has a colored filter of checkered 
arrangement especially. Two or more photoelectric conversion parts by which 
the invention according to claim 9 has been arranged at two-dimensional matrix 



form, Two or more vertical transfer registers which receive a signal charge from 
said photoelectric conversion part, and are transmitted to a column direction, Are 
two horizontal transfer registers which receive said signal charge from said 
vertical transfer register, and are transmitted to a line writing direction the solid 
state image pickup device which it had, and each of said vertical transfer register, 
Among adjacent photoelectric conversion parts of two rows, a photoelectric 
conversion part of the oddth line of one sequence, And receive a signal charge 
from a photoelectric conversion part of the eventh line of a sequence of another 
side, and said one horizontal transfer register receives a signal charge from said 
odd-numbered vertical transfer register, Said horizontal transfer register of 
another side receives a signal charge from said even-numbered vertical transfer 
register. 

[0020]A signal of a photoelectric conversion part arranged in checkers is 
outputted via one horizontal transfer register. For this reason, a fixed pattern 
noise decreases and a S/N ratio improves. It is suitable especially when it has a 
colored filter of checkered arrangement. They are a photoelectric conversion 
part which the invention according to claim 10 is a solid state image pickup 
device given in either claim 8 or claim 9, and a shielding region was formed in 
said a part of photoelectric conversion part, and has been arranged at the oddth 
line, and a photoelectric conversion part arranged at the eventh line, It is 



characterized by shape of said shielding region being the same. 

[0021 ]By this composition, the light-receiving characteristic of each photoelectric 

conversion part becomes the same, a fixed pattern noise decreases, and a S/N 

ratio improves. The invention according to claim 11 is the solid state image 

pickup device indicated to either of claim 8 to claims 10, a colored filter of two or 

more kinds is arranged corresponding to said photoelectric conversion part, and 

said at least one kind of colored filter is arranged in checkers. 

[0022]When carrying out a color image pick-up, a colored filter is arranged at 

each photoelectric conversion part of a solid state image pickup device. 

Generally a colored filter has a kind of two or more colors. As for an invention of 

claim 11, a colored filter of Isshiki is arranged in checkers at least among two or 

more of these colored filters. For this reason, a fixed pattern noise decreases 

and S/N ratio of a signal corresponding to this color improves. 

[0023]The invention according to claim 12 is the solid state image pickup device 

indicated to either of claim 8 to claims 10, a green colored filter is arranged in 

checkers corresponding to said photoelectric conversion part, and red and a 

blue colored filter are arranged line sequential corresponding to said other 

photoelectric conversion parts. This claim shows a kind of concrete colored filter. 

[0024] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is 



described with reference to drawings. A portion same [ identical codes ] or 
considerable is shown among each figure, and the overlapping explanation is 
omitted. 

[Embodiment 1] Drawing 1 is a circuit diagram showing the outline of the solid 
state image pickup device by Embodiment 1 of this invention. 
[0025]Two or more pixel Px1-1 which the solid state image pickup device by 
Embodiment 1 is a X-Y address type solid state image pickup device, and have 
been arranged at two-dimensional matrix form - Px3-4, The vertical signal wires 
22a-22d to which the adjacent pixel of two rows was connected by turns at 
intervals of a pixel, The horizontal signal lines 27a and 27b to which the vertical 
signal wires 22a-22d were connected by turns via the sequence selection 
transistors TH1-TH4, It comprises the output terminals 35a and 35b provided in 
the horizontal signal lines 27a and 27b, the vertical scanning circuit 7 which 
drives each pixel Px1-1 - Px3-4, and the horizontal scanning circuit 8 which 
drives each sequence selection transistors TH1-TH4. 

[0026]As for the pixel of the actual solid state image pickup device of this 
embodiment, a line writing direction and a column direction are arranged 100 or 
more. Drawing 1 (and each circuit diagram showing another embodiment) shows 
the part for convenience. Here, although the pixel number was performed above, 
this invention is not restricted to this. For example, according to a use, a pixel 



may arrange a line writing direction and a column direction 1000 or more. 
[0027]The pixel of the oddth line of one pixel row and the pixel of the eventh line 
of the pixel row of another side are connected among the pixel rows of two rows 
which adjoin vertical signal wires [ 22a-22d ] each, and the solid state image 
pickup device of Embodiment 1 has two horizontal signal lines. Namely, the 
party eye went in the drawing, a left-hand side pixel (Px1-1) and the second line 
connect a right-hand side pixel (Px2-2), and, as for the vertical signal wire 22a, 
the third line has connected the left-hand side pixel (Px3-1). And the vertical 
signal wires 22a and 22c are connected to one horizontal signal line 27a via 
sequence selection transistor TH1 and TH3. The vertical signal wires 22b and 
22d are connected to the horizontal signal line 27b of another side via sequence 
selection transistor TH2 and TH4. 

[0028]The signal which will be outputted from the pixel (pixel arranged in 
checkers) of Px1-1 and Px1-3, Px2-2, and Px2-4, Px3-1, and Px3-3 if it connects 
in this way becomes possible [ outputting to the exterior of a solid state image 
pickup device via the same horizontal signal line ]. Since it goes via the same 
horizontal signal line, a fixed pattern noise is reduced. The colored filter of green 
(G) is provided in checkers, and is arranged on a corresponding pixel (Px1-1 and 
Px1-3, Px2-2, and Px2-4, Px3-1, Px3-3). A red (R) and blue (B) colored filter is 
arranged line sequential at the pixel of others which were left behind (Bayer 



array). 

[0029]Thus, if a colored filter is arranged, the signal of green (G) will be 
outputted from the output terminal 35a via the same horizontal signal line 27a. A 
red (R) and blue (B) signal is outputted from the output terminal 35b via the 
horizontal signal line 27b of another side. As mentioned above, the signal of the 
pixel provided with the colored filter of green (G) in which the solid state image 
pickup device of Embodiment 1 has been arranged in checkers is outputted from 
the one output terminal 35a via the one horizontal signal line 27a. Therefore, 
while latter signal processing becomes easy compared with the conventional 
X-Y address type solid state image pickup device, a fixed pattern noise 
decreases and a S/N ratio improves. 

[Embodiment 2] Drawing 2 is a circuit diagram showing the outline of the solid 
state image pickup device by Embodiment 2 of this invention. 
[0030]The photo-diode 41 with which the solid state image pickup device by 
Embodiment 2 is a X-Y address type solid state image pickup device, and one 
pixel (for example, Px1-1) generates and accumulates the electric charge 
according to incident light, It comprises the line selection transistor 42 which 
transmits the electric charge of the photo-diode 41 to the vertical signal wire 22a. 
Each pixel covers fields other than photo-diode 41 with the film (light-shielding 
film) which has a light blocking effect, is a pixel of the oddth line, and a pixel of 



the eventh line, and is good also as the same in the shape of a shielding region. 
If it does in this way, the position of the area of a light sensing portion, shape, 
and the optical center of gravity will become the same [ the pixel of the oddth line, 
and the pixel of the eventh line ], and the variation in the light-receiving 
characteristic will be reduced. Other composition is the same as that of the solid 
state image pickup device of Embodiment 1. 

[0031]Corresponding to the photo-diode 41 of each pixel Px1-1 - Px3-4, each 
colored filter of red (R) green (G) blue (B) is arranged like the solid state image 
pickup device of Embodiment 1. For this reason, and the signal of green (G) is 
outputted from the output terminal 35a via the horizontal signal line 27a. [ while ] 
A red (R) and blue (B) signal is outputted from the output terminal 35b via the 
horizontal signal line 27b of another side. 

[0032]Therefore, like the solid state image pickup device of Embodiment 1, while 
latter signal processing becomes easy, a fixed pattern noise decreases and the 
S/N ratio of the solid state image pickup device of Embodiment 2 improves. 
[Embodiment 3] Drawing 3 is a circuit diagram showing the outline of the solid 
state image pickup device by Embodiment 3 of this invention. 
[0033]The photo-diode 51 with which the solid state image pickup device by 
Embodiment 3 is a X-Y address type solid state image pickup device, and one 
pixel (for example, Px1-1) generates and accumulates the electric charge 



according to incident light, The transistor 52 which detects the potential of the 
photo-diode 51 and is outputted from sauce (S) by source follower operation, It 
comprises the reset transistor 53 which initializes the line selection transistor 54 
which connects the sauce (S) and the vertical signal wire 22a of the transistor 52, 
and the photo-diode 51 and the transistor 52. The potential of the photo-diode 51 
is changed according to the quantity of the accumulated electric charge. 
[0034]The signal of pixel Px1-1 - Px3-4 is outputted to the vertical signal wires 
22a-22d via the line selection transistor 54 from the sauce (S) of the transistor 52, 
It is outputted to the horizontal signal lines 27a and 27b via the sequence buffer 
amplifier 29a-29d, the clamp capacity Cc1-Cc4, and the sequence selection 
transistors TH1-TH4, and is outputted from the output terminals 35a and 35b 
through the output buffer amplifier 28a and 28b (Voutl, Vout2). 
[0035]By the way, the connecting relation of each pixel and the vertical signal 
wires 22a-22d is the same as that of Embodiment 1, and the pixel of two rows 
which adjoins vertical signal wires [ 22a-22d ] each is connected by turns at 
intervals of a pixel. While the vertical signal wires 22a-22d are connected to the 
vertical load carrying capacity Cv1-Cv4, It is connected to the clamp transistors 
TC1-TC4 via the sequence buffer amplifier 29a-29d and the clamp capacity 
Cc1-Cc4, and is further connected to the horizontal signal lines 27a and 27b by 
turns through the sequence selection transistors TH1-TH4. 



[0036]Therefore, like the solid state image pickup device of Embodiment 1, while 
latter signal processing becomes easy, a fixed pattern noise decreases and the 
S/N ratio of the solid state image pickup device of Embodiment 3 improves. The 
solid state image pickup device of Embodiment 3 may cover fields other than 
photo-diode 51 of each pixel with a light-shielding film like the solid state image 
pickup device of Embodiment 2, and may make shape of a shielding region the 
same by the pixel of the oddth line, and the pixel of the eventh line. 
[0037]Since the zone of source follower operation of the transistor 52 is 
restricted by the vertical load carrying capacity Cv1-Cv4, a noise decreases 
further. That is, the solid state image pickup device of this embodiment carries 
out subtraction treatment of a source follower output when the photo-diode 51 
accumulates a signal charge, and the source follower output after resetting the 
signal charge of the photo-diode 51 via the clamp capacity Cc1-Cc4. By this 
processing, the fixed pattern noise by dispersion in the threshold voltage of the 
transistor 52, the 1/f noise at the time of source follower operation, and the fixed 
pattern noise by dispersion in sequence buffer amplifier [ 29a-29d ] offset 
voltage decrease, and their S/N ratio improves further. 

[Embodiment 4] Drawing 4 is a circuit diagram showing the composition of the 
solid state image pickup device by Embodiment 4 of this invention. The solid 
state image pickup device by Embodiment 4 is a X-Y address type solid state 



image pickup device, and the pixel configuration differs from the solid state 
image pickup device of Embodiment 3. In connection with it, the wiring for a scan 
connected to a vertical scanning circuit or it differs. 

[0038]One pixel of the solid state image pickup device by Embodiment 4, for 
example, Px1-3, The photo-diode 1 which generates and accumulates the 
electric charge according to incident light, and the junction field effect transistor 
(henceforth JFET) 2 which outputs the signal according to the above-mentioned 
electric charge from the sauce S by source follower operation, It comprises the 
transfer gate 3 which transmits the above-mentioned electric charge to JFET2 
from the photo-diode 1 , and the reset drain 4 which controls JFET2 and the reset 
gate 5. 

[0039]Other composition is almost the same as that of the solid state image 
pickup device of Embodiment 3. Drawing 5 is a top view of two or more pixels of 
the solid state image pickup device concerning this embodiment. Each pixel 
comprises the photo-diode 1, JFET2, the transfer gate 3, the reset drain 4, and 
the reset gate 5. And structure has reversed the pixel arranged at the oddth line, 
and the pixel arranged at the eventh line, and JFET2 which is an adjacent pixel 
of two rows is connected to the vertical signal wire 22 (it corresponds to the 
vertical signal wires 22a-22d of drawing 4 ) by turns at intervals of a pixel. 
[0040]The transfer gate 3 is connected to the transfer gate wiring 20 (it 



corresponds to the transfer gate wiring 20a-20c of drawing 4 ), and the reset gate 
5 is connected to the reset gate wiring 21 (it corresponds to the reset gate wiring 
21a-21c of drawing 4 ), respectively. The reset drain 4 is connected to the reset 
drain wiring 24 (it corresponds to the reset drain wiring 24a-24c of drawing 4 ) via 
the relay wiring 23 (refer to drawing 7 ). 

[0041]Fields other than photo-diode 1 of each pixel are shaded with the reset 
drain wiring 24 and the vertical signal wire 22 which were formed with the 
material which has light blocking effects, such as aluminum. By this, the pixel of 
the oddth line and the pixel of the eventh line become the same [ the position of 
the area of a light-receiving field, shape, and the optical center of gravity ]. For 
this reason, a fixed pattern noise decreases further and a S/N ratio improves 
further. 

[0042]ln the solid state image pickup device of this embodiment, the wiring for a 
scan and a vertical signal wire were made to serve a double purpose as a 
light-shielding film as mentioned above. Therefore, a manufacturing process 
decreases rather than arranging a film for exclusive use as a light-shielding film. 
For this reason, the yield improves and a manufacturing cost is reduced. 
However, conversely, an aluminum film may be formed only in a light-shielding 
film, and it may pattern so that a light-receiving field may carry out an opening. If 
it does in this way, there will be no necessity of using wiring also [ light-shielding 



film ], and the flexibility of a wiring design will improve. 

[0043]The solid state image pickup device of this embodiment arranges each 
colored filter of red (R) green (G) blue (B) to the photo-diode 1 of each pixel as 
well as the solid state image pickup device concerning Embodiment 1. For this 
reason, and the signal of green (G) is outputted from the output terminal 35a via 
the horizontal signal line 27a. [ while ] For this reason, while latter signal 
processing becomes easy, a fixed pattern noise decreases and a S/N ratio 
improves. 

[0044] Hereafter, with reference to drawing 6 - drawing 9 , the pixel structure of 
the solid state image pickup device of Embodiment 4 is explained still in detail. 
The top view of one pixel of the solid state image pickup device which drawing 6 
requires for this embodiment, the sectional view where drawing 7 met X1-X2 line 
of drawing 6 , the sectional view where drawing 8 met Y1-Y2 line of drawing 6 , 
and drawing 9 are the sectional views which met Y3-Y4 line of drawing 6 . The 
colored filter is omitted in these figures. 

[0045]The photo-diode 1 is constituted by the N type well area 1 1 , the P type 
charge storage field 12, and the high-concentration N-type semiconductor field 
13 which were formed on the P-type semiconductor board 10 as shown in 
drawing 8 and drawing 9 . Thereby, the photo-diode of the flush type is formed 
with a NPNP type vertical mold overflow drain structure. That is, the structure to 



which an embedding type photo-diode (N, P, N) and vertical mold overflow drain 
structure (P, N, P) were joined is formed. The composition of the photo-diode of 
a flush type has dark current, an afterimage, a reset noise, blooming, and the 
effect of reducing a smear, with vertical mold overflow drain structure. 
[0046]JFET2 comprises N type source region 14, the P type gate region 15, N 
type drain region 16, and the N type channel regions 17, as shown in drawing 7 
and drawing 8 . The transfer gate 3 is formed via the insulator layer 33 on the 
photo-diode 1 and the border area of JFET2, as shown in drawing 8 . The reset 
drain 4 comprises the P type electric charge discharge region 18 in the N type 
well area 11, as shown in drawing 7 and drawing 9 . The reset gate 5 is formed 
via the insulator layer 33 on the border area of JFET2 and the reset drain 4, as 
shown in drawing 7 . 

[0047]As mentioned above, the signal of the pixel provided with the colored filter 
of green (G) in which the solid state image pickup device of Embodiment 4 has 
been arranged in checkers is outputted from the one output terminal 35a via the 
one horizontal signal line 27a and the one output buffer amplifier 28a. Therefore, 
like the solid state image pickup device of Embodiment 1, while latter signal 
processing becomes easy, a fixed pattern noise decreases and a S/N ratio 
improves. 

[0048]Fields other than photo-diode 1 of each pixel are shaded with the reset 



drain wiring 24 and the vertical signal wire 22, and the solid state image pickup 
devices of Embodiment 4 are a pixel of the oddth line, and a pixel of the eventh 
line, Since the shape of a shielding region is the same, a fixed pattern noise 
decreases and a S/N ratio improves further. Dark current, an afterimage, a reset 
noise and blooming, and a smear are reduced for vertical mold overflow drain 
structure and the photodiode structure of a flush type. With the vertical load 
carrying capacity Cv1-Cv4, since [ of JFET2 ] the zone of source follower 
operation is restricted, a noise decreases, and a S/N ratio improves further. 
[0049]The source follower output of JFET2 after initialization (before 
signal-charge transmission), By carrying out subtraction treatment (what is 
called correlation double sampling processing) of the source follower output of 
JFET2 after signal-charge transmission from the photo-diode 1 via the clamp 
capacity Cc1-Cc4 to JFET2, The fixed pattern noise by dispersion in the 
threshold voltage of JFET2, the 1/f noise at the time of source follower operation, 
The reset noise generated when the fixed pattern noise by dispersion in the 
offset voltage of the sequence buffer amplifier 29a-29b not only decreases, but 
JFET2 is initialized via the reset gate 5 is also reduced. For this reason, a S/N 
ratio improves further. 

[Embodiment 5] Drawing 1 0 is a circuit diagram showing the composition of the 
solid state image pickup device by Embodiment 5 of this invention, and drawing 



11 is a top view of two or more pixels arranged at the matrix form. 
[0050]The solid state image pickup device by Embodiment 5 is a X-Y address 
type solid state image pickup device, and the pixel configuration differs from the 
solid state image pickup device of Embodiment 4. Other composition is the same 
as that of the solid state image pickup device of Embodiment 4, and the 
explanation is omitted. Here, the pixel structure of the solid state image pickup 
device applied to this embodiment with reference to drawings is explained. 
Drawing 12 is a top view of one pixel of the solid state image pickup device 
concerning this embodiment, and the sectional view where drawing 13 met 
X1-X2 line of drawing 12 , the sectional view where drawing 14 met Y1-Y2 line of 
drawing 12 , and drawing 15 are the sectional views which met Y3-Y4 line of 
drawing 12 . 

[0051 ]One pixel comprises the photo-diode 1, JFET2, the transfer gate 3, and 
the two overflow control fields [ two ] 6a per reset drain (4 or pixel) per reset gate 
(5 or pixel) (refer to drawing 12 ). The above-mentioned photo-diode 1, JFET2, 
the reset drain 4, and the overflow control field 6a are formed into the N-type 
semiconductor layer 101 on the high-concentration N-type semiconductor board 
100. The transfer gate 3 and the reset gate 5 are formed via the insulator layer 
33 on the N-type semiconductor layer 101. 

[0052]The photo-diode 1 is constituted by the N-type semiconductor layer 101, 



the P type charge storage field 12, and the high-concentration N-type 
semiconductor field 13 which were formed on the high-concentration N-type 
semiconductor board 100 as shown in drawing 14 and drawing 15 . That is, the 
NPN type embedded photo-diode is formed. JFET2 is provided into the N-type 
semiconductor layer 101 on the high-concentration N-type semiconductor board 
100, as shown in drawing 13 and drawing 14 . Therefore, the drain area 16 of 
JFET2 is electrically connected with the high-concentration N-type 
semiconductor board 100 via the N-type semiconductor layer 101. Therefore, 
the drain voltage VD (refer to drawing 10 ) can be supplied to the drain area 16 of 
JFET2 via the high-concentration N-type semiconductor board 100. Since the 
high-concentration N-type semiconductor board 100 has small electrical 
resistance, even if it arranges many pixels, it can oppress change of the drain 
voltage for every JFET. 

[0053]This drain voltage VD forms contact in the circumference of a picture 
element region (field where two or more pixels have been arranged at matrix 
form), may be supplied via the semiconductor substrate 100, or may form and 
supply contact to the rear face of the semiconductor substrate 100. The P type 
electric charge discharge region 18 of the reset drain 4 is connected to the reset 
drain wiring 24 via the relay wiring 23, as shown in drawing 13 . 
[0054]The reset gate 5 is formed at two rate per pixel, as shown in drawing 12 



and drawing 13 . Therefore, the P type gate region 15 of JFET2 and the P type 
electric charge discharge region 18 of the reset drain 4 are connected to the line 
writing direction in series via the reset gate 5. The overflow control field 6a is 
arranged in the border area of the photo-diode 1 and the reset drain 4 for 
overflow. If superfluous light volume enters into a photo-diode and the generated 
electric charge generally exceeds the capacity (the amount of the maximum 
charge storages) of a photo-diode, excess charges will overflow and blooming 
will be produced. The overflow control field 6a discharges these excess charges 
to the reset drain 4, and prevents blooming. The overflow control field 6a is 
arranged between the photo-diode 1 and the two reset drains 4 which adjoin this, 
as shown in drawing 12 , drawing 14 , and drawing 15 . That is, the overflow 
control field 6a is arranged at two rate per pixel in the border area of the 
photo-diode 1 and the reset drain 4. 

[0055]Thus, the pixel structure of the solid state image pickup device of this 
embodiment is constituted by the NPN type embedded photo-diode 1, the 
overflow control field 6a, and the reset drain 4, and, thereby, an embedding type 
photo-diode and horizontal-type overflow drain structure are formed. Here, it 
returns and explains to drawing 10 and 11. As for the solid state image pickup 
device of this embodiment, the above-mentioned pixel is arranged at matrix form. 
By the way, the gate region and the reset drain 4 of JFET2 of each pixel which 



have been arranged at the line writing direction (it is a transverse direction in 
drawing 10 and 11 ) are altogether connected to series via the reset gate 5. By 
this composition, the defect by open circuit of reset drain wiring is reduced. That 
is, in a certain pixel, even if the defect in the release mode it becomes imperfect 
connecting with the reset drain 4 and the reset drain wiring 24, 24a-24c occurs, it 
is connected with JFET2 of the above-mentioned pixel from the reset drain 4 of 
other pixels. For this reason, a possibility of being disconnected becomes very 
small. 

[0056]Other composition is the same as that of the solid state image pickup 
device of Embodiment 4. For this reason, a fixed pattern noise reduces the solid 
state image pickup device of Embodiment 5 like the solid state image pickup 
device of Embodiment 4, and its S/N ratio improves. Even if the defect in the 
release mode it becomes imperfect connecting with the reset drain 4 occurs, 
since JFET2 is controllable, the manufacturing yield of the solid state image 
pickup device of Embodiment 5 improves. 

[0057JSince the drain voltage VD is supplied to the drain area 16 of JFET2 via 
the high-concentration (low resistance) N-type semiconductor board 100, the 
fluctuation for every pixel of drain voltage decreases, and a fixed pattern noise 
decreases. The P type charge storage field 12 and the opposite conductivity 
type N-type semiconductor board 100 of the photo-diode 1 are used. For this 



reason, the signal charge (in this case, electron hole) by which it was generated 
in the photo-diode 1 depths is also accumulated in the photo-diode 1, and its 
sensitivity improves. 

[Embodiment 6] Drawing 16 is a top view of two or more pixels arranged at the 
matrix form of the solid state image pickup device concerning Embodiment 6 of 
this invention. 

[0058]The solid state image pickup device of Embodiment 6 is a X-Y address 
type solid state image pickup device, The shape of the relative physical 
relationship of the photo-diode 1 arranged at the pixel, JFET2, the transfer gate 
3, the reset drain 4, the reset gate 5, and the overflow control field 6a and a 
wiring section differs from the solid state image pickup device of Embodiment 5. 
That is, the solid state image pickup device of Embodiment 6 serves as the 
shape and arrangement in which the reset gate 5 in the shielding region covered 
with the reset drain wiring 24, the vertical signal wire 22, and the relay wiring 23 
are the same at the pixel of the oddth line, and the pixel of the eventh line. 
Therefore, it is the same to the sectional shape of the whole pixel not only 
including the superficial shape of a shielding region but wiring and an insulator 
layer. For this reason, dispersion in the light-receiving characteristic decreases 
further. 

[0059]The composition of others including a circuit diagram is the same as that 



of the solid state image pickup device of Embodiment 5 (refer to drawing 10 ). 
Therefore, a fixed pattern noise reduces the solid state image pickup device of 
Embodiment 6 like the solid state image pickup device of Embodiment 5, and a 
S/N ratio, the yield, and its sensitivity improve. The solid state image pickup 
devices of Embodiment 6 are a pixel of the eventh line, and a pixel of the oddth 
line, since they become the same [ the sectional shape of wiring or an insulator 
layer ], a fixed pattern noise decreases and their S/N ratio improves further. 
[Embodiment 7] Drawing 17 is a circuit diagram showing the outline of the solid 
state image pickup device by Embodiment 7 of this invention. The solid state 
image pickup device of Embodiment 7 is a X-Y address type solid state image 
pickup device, and the composition from the vertical signal wires 22a-22d to the 
output terminals 35a and 35b differs from the solid state image pickup device of 
Embodiment 5. 

[0060]The adjacent pixel of two rows the vertical signal wires 22a-22d connected 
by turns at intervals of a pixel, While being connected to the signal output 
storage capacitance CS1-CS4 via the transistors TS1-TS4 for signal output 
transmission, it is connected to the horizontal signal line 27a or 27c (signal 
output line) through the sequence selection transistors THS1-THS4. The vertical 
signal wires 22a-22d are connected to the horizontal signal line 27b or 27d (dark 
output line) through the sequence selection transistors THD1-THD4 while being 



connected to the dark output storage capacitance CD1-CD4 via the transistors 
TD1-TD4 for dark output transmission. That is, the vertical signal wires 22a-22d 
are connected to 1 set of horizontal signal lines (the signal output line 27a, the 
dark output line 27b), and the horizontal signal line (the signal output line 27c, 
the dark output line 27d) of other groups by turns. 

[0061 ]The horizontal signal lines 27a-27d are connected to the differential 
amplifier 34a and 34b via the output buffer amplifier 28a-28d. Thus, the four 
horizontal signal lines 27a-27d are arranged. However, the horizontal signal 
lines 27a and 27b and the horizontal signal lines 27c and 27d are a pair. That is, 
2 sets (two) of horizontal signal lines are arranged. 

[0062]For example, pixel Px1-1, Px2-2, and Px3-1 are connected to the vertical 
signal wire 22a. The course (namely, TS1-CS1-THS1-27a-28a) which 
accumulates and outputs the lightwave signal with which the vertical signal wire 
22a contains a noise (dark output), and the course (namely, 
TD1-CD1-THD1-27b-28b) which accumulates a noise (dark output) and is 
outputted are connected. The output buffer amplifier 28a and 28b connected to 
each course is connected to the differential amplifier 34a. And subtraction 
treatment of the signal outputted from each course is carried out, and it is 
outputted from one output terminal 35a. 

[0063]On the other hand, pixel Px1-2 and Px2-3 and Px3-2 is connected to the 



vertical signal wire 22b. And the course (namely, TS2-CS2-THS2-27c-28c) 
which accumulates and outputs the lightwave signal with which the vertical 
signal wire 22b includes a dark output, and the course (namely, two to 27 d to 28 
d TD2-CD2-THD) which accumulates a dark output and is outputted are 
connected. The output buffer amplifier 28c and 28d connected to each course is 
connected to the differential amplifier 34b, subtraction treatment of the signal 
outputted from each course is carried out, and it is outputted from the output 
terminal 35b of another side. 

[0064]Here, operation of the solid state image pickup device of this embodiment 
is explained briefly. First, the source follower output (dark output) of JFET2 after 
initialization (before signal-charge transmission) is accumulated in CD1-CD4. 
Next, it is a source follower output (signal output.) of JFET2 after signal-charge 
transmission from the photo-diode 1 to JFET2. a dark output ingredient - 
containing ~ it accumulates in CS1-CS4. Subsequently, subtraction treatment of 
a signal output and the dark output is carried out with the differential amplifier 
34a and 34b via the sequence selection transistors THS1-THS4, THD1-THD4, 
the horizontal signal lines 27a-27d, and the output buffer amplifier 28a-28d. By 
this operation, what is called correlation double sampling processing is made, 
and the true signal output from which the dark output ingredient was deducted is 
obtained. 



[0065]ln addition, The fixed pattern noise according to dispersion in the 
threshold voltage of "JFET2 in the dark output indicated here", "the fixed pattern 
noise by dispersion in sequence buffer amplifier [ 29a-29d ] offset voltage", and 
"the 1/f noise at the time of source follower operation" "JFET2. A reset noise 
when it initializes" is contained. As for the output buffer amplifier 28a-28d, in 
order to avoid the influence of an external noise, it is preferred to provide in the 
inside of a solid state image pickup device. On the other hand, differential Anh 
34a and 34b may provide in the exterior of a solid state image pickup device. 
[0066]Since the colored filter of green (G) is arranged on the pixel (Px1-1 and 
Px1-3, Px2-2, and Px2-4, Px3-1, Px3-3) which provides in checkers and 
corresponds, and the signal of green (G) is outputted from the output terminal 
35a via the horizontal signal lines 27a and 27b of a group. [ while ] A red (R) and 
blue (B) signal is outputted from the output terminal 35b via the horizontal signal 
lines 27c and 27d of the group of another side. For this reason, while latter signal 
processing becomes easy, a fixed pattern noise decreases and a S/N ratio 
improves. 

[Embodiment 8] Drawing 18 is a lineblock diagram showing the outline of the 
solid state image pickup device by Embodiment 8 of this invention. Two or more 
photo-diodes 210 which the solid state image pickup device by Embodiment 8 is 
a CCD type solid state image pickup device, and have been arranged at 



two-dimensional matrix form, Two or more vertical transfer registers 220 which 
receive a signal charge from the adjacent photo-diode 210 of two rows by turns 
alternately, and are transmitted to a column direction, It has the two horizontal 
transfer registers 240a and 240b which receive a signal charge from the vertical 
transfer register 220, and are transmitted to a line writing direction, and charge 
detectors 250a and 250b. 

[0067]lt distributes among the horizontal transfer registers 240a and 240b, a 
transfer electrode (not shown) is arranged, and a signal charge is transmitted by 
this electrode to either the horizontal transfer register 240a or the horizontal 
transfer register 240b. phiV1 to phiV3 is pulse voltage impressed to the transfer 
electrode (after-mentioned) of the vertical transfer register 220, and phiHG is 
pulse voltage impressed to the horizontal transfer register 240a and the 
distribution transfer electrode between 240b. 

[0068]The colored filter of red (R) green (G) blue (B) is arranged in the same 
arrangement as Embodiment 1 at each photo-diode 210. The vertical transfer 
register 220 and the horizontal transfer registers 240a and 240b are transmitted 
to the signal charge generated with the photo-diode 210, it is changed into a 
voltage signal by the charge detectors 250a and 250b, and is outputted from the 
output terminals 260a and 260b (Voutl, Vout2). 

[0069]Thus, the solid state image pickup device of Embodiment 8 has received 



the signal charge from the photo-diode 210 of two rows with which each of the 
vertical transfer register 220 adjoins each other by turns alternately. That is, as 
for each vertical transfer register, a party eye goes in a drawing, a left-hand side 
pixel and the second line receive a right-hand side pixel, and the third line 
receives a charge signal from a left-hand side pixel. 

[0070]And the signal charge outputted from each of the vertical transfer register 
220 is transmitted to the level signal registers 240a and 240b by turns. If it 
connects in this way, the signal charge outputted from the pixel arranged in 
checkers will be outputted to the exterior of a solid state image pickup device via 
the same horizontal transfer register. Since it goes via the same horizontal 
transfer register, a fixed pattern noise is reduced. 

[0071]Hereafter, with reference to drawing 19 - drawing 21 , the pixel structure of 
the solid state image pickup device of Embodiment 4 is explained still in detail. 
The top view of the field 300 where drawing 19 was surrounded with the dashed 
line of drawing 18 , the sectional view where drawing 20 met X1-X2 line of 
drawing 19 , and drawing 21 are the sectional views which met X3-X4 line of 
drawing 19 . The colored filter is omitted in the figure. The photo-diode 210 is 
constituted by the P type well area 201 formed on the N-type semiconductor 
board 200, the N type charge storage field 211, and high-concentration P-type 
semiconductor region 212 as shown in drawing 20 . Thereby, the photo-diode of 



the flush type is formed with a PNPN type vertical mold overflow drain structure. 
That is, the structure to which an embedding photo-diode (P, N, P) and vertical 
mold overflow drain structure (N, P, N) were joined is formed. It embeds with 
vertical mold overflow drain structure, and the composition of the photo-diode of 
a mold has dark current, an afterimage, a reset noise, blooming, and the effect of 
reducing a smear. 

[0072]The vertical transfer register 220 comprises the transfer electrodes 
223-225 formed in the 2nd P type well area [ for oppressing the N type 
transmission channel region 221 and a smear noise ] 222, and N type 
transmission channel region 221 upper part via the insulator layer 202, as shown 
in drawing 19 and drawing 20 . The above-mentioned transfer electrodes 
223-225 constitute the register for one step (three-phase drive CCD) from three 
electrodes in the column direction, and the drive pulse phiV1 to phiV3 is 
impressed to each. That is, the transfer electrodes 223 and 225 which extend in 
a line writing direction, and the transfer electrode 224 which extends in a column 
direction are arranged, and the vertical transfer register for one step is provided 
to the one photo-diode 210. Therefore, this solid state image pickup device is the 
so-called CCD type solid state image pickup device of all the pixel read systems. 
[0073]The P type channel stopper 230 was formed in the circumference of the 
photo-diode 210, and has separated between the photo-diodes 210 between the 



photo-diode 210 and the vertical transfer register 220 and contiguous to a 
column direction. The P type channel stopper 230 is not formed in the lower part 
of transfer gate TG as shown in drawing 19 . Therefore, the signal charge 
generated with each photo-diode 210 is accumulated in the photo-diode 210, 
and when one [ transfer gate TG ], it is transmitted to the vertical transfer register 
220 via the field of the lower part of transfer gate TG. In drawing 19 - drawing 21 , 
the arrow has shown the direction which a signal charge moves. 
[0074]As the light-shielding film 226 shows drawing 19 and drawing 20 , it is 
formed in the 223 to transfer electrode 225 upper part on a vertical transfer 
register via the insulator layer 202. The position by which transfer gate TG is 
arranged is reversed by the eventh line with the oddth line. However, with the 
light-shielding film 226, the shape of a light sensing portion becomes the same 
and the light-receiving characteristic is equalized. Three-phase drive CCD was 
used for the vertical transfer register in this embodiment. However, not only this 
but four-phase drive CCD may be sufficient. 

[0075]As mentioned above, the solid state image pickup device of Embodiment 
8, The one horizontal transfer register 240a is transmitted to the signal charge of 
the photo-diode 210 provided with the colored filter of green (G) arranged in 
checkers, it is changed into a voltage signal by the one charge detector 250a, 
and is outputted from the one output terminal 260a. Therefore, while latter signal 



processing becomes easy, a fixed pattern noise decreases and a S/N ratio 
improves. 

[0076]The solid state image pickup devices of Embodiment 8 are the oddth line 
and the eventh line, since the superficial shape of the light-shielding film 226 and 
sectional shape including wiring or an insulator layer are the same, a fixed 
pattern noise decreases and their S/N ratio improves further. Since the 
photo-diode 210 of a flush type is adopted with vertical mold overflow drain 
structure, dark current, an afterimage, a reset noise and blooming, and a smear 
decrease, and in the latter part of the charge detectors 250a and 250b. By 
carrying out what is called correlation double sampling processing, the reset 
noise generated in the charge detectors 250a and 250b and a 1/f noise 
decrease. Therefore, a S/N ratio improves further. 

[0077]Next, the system which processes the signal outputted from the solid state 
image pickup device concerning this invention is explained. Drawing 22 is a 
lineblock diagram showing an example of the signal processor which processes 
the signal outputted from the solid state image pickup device concerning this 
invention. The solid state image pickup device concerning this invention outputs 
the signal from the remaining pixels outside for the signal from the pixel 
arranged in checkers from the signal terminal of another side from one output 
terminal like the above-mentioned explanation. And it is suitable as a solid state 



image pickup device for colors which arranges a red (R) and blue (B) colored 
filter to the colored filter of green (G), and other pixels line sequential 
corresponding to the pixel arranged in checkers (Bayer array). 
[0078]As mentioned above, this signal processor carries out a color image 
pick-up using the solid state image pickup device of this invention with which the 
colored filter has been arranged at each pixel, and returns the signal outputted to 
two terminals by the ability to distribute to the time series signal corresponding to 
the position of the pixel. In the solid state image pickup device of this invention 
shown in Embodiment 8 from Embodiment 1, the signal (G signal and a RIB 
signal) of the pixel obtained from two output terminals is outputted with the same 
driving clock. Therefore, drive frequency is one half of the frequency of the 
frequency of the scanning clock (PIXCLK) decided by a pixel number. Therefore, 
if horizontal output timing is seen on the basis of the scanning head pixel of the 
1st channel, By the 1st channel, the line which is outputted to the timing suitable 
for a pixel and is early outputted by 1 pixel by the 2nd channel, and the line 
which is early outputted by 1 pixel by the 1st channel, and is early outputted by 2 
pixels by the 2nd channel will be arranged by turns. 

[0079]As for this device, the line sequential signal of the 1st channel of the 
above, R, and B is outputted for G signal as the 2nd channel. G signal is the 
same frequency as the signal output frequency of a solid state image pickup 



device, and an AD translation is carried out to an output signal according to 
timing. AD translation frequency is 1/2 of PIXCLK. Since G signal is the 1st 
channel output, it switches the signal which does not shift timing horizontally, 
and the signal delayed by 1 pixel by DL82 (DFF to which substance 
synchronized with PIXCLK) for every line by switching signal HMPX in MPX84, 
Both of the signals take timing by DFF86 in sync with PIXCLK corresponding to 
a picture element position, and are sent to the signal processing part 89. It has 
sent a G-pixel signal each to the signal processing part as a size for 2 pixels 
horizontally on account of signal processing. This inserts a black pixel (0 level 
signals) in the pixel by which the colored filter of green (G) is not arranged, and 
may be made to be outputted to it. 

[0080]After signal processing of the 2nd channel with which B signal and R 
signal are outputted to line sequential is carried out like the 1st channel (G 
signal), it is delayed by 1 more pixel by DFF88, and is sent to the signal 
processing part 89. The signal processing part 89 is a signal processing part for 
Bayer arrays, performs signal processing, such as color separation of R/B, pixel 
interpolation of the vacancy of each RGB color, and gamma processing, and is 
outputted as a RGB code which has a chrominance signal of all RGB in all the 
pixels. 
[0081] 



[Effect of the lnvention]The solid state image pickup device by this invention can 
reduce the fixed pattern noise of the signal outputted from the pixel or 
photoelectric conversion part arranged in checkers, and is effective in a S/N ratio 
improving as explained in full detail above. If at least one kind of colored filter is 
arranged to the solid state image pickup device of this invention in checkers and 
a color video image signal is made to output to it, it will become possible to 
acquire the color video image signal with which the fixed pattern noise was 
reduced, and to obtain good image quality. Especially when the colored filter of 
such arrangement is used for the solid state image pickup device of this 
invention, it is preferred. 

[0082]ln the solid state image pickup device of this invention, if superficial shape 
of a shielding region is made the same by the pixel (or photoelectric conversion 
part) of the oddth line, and the pixel (or photoelectric conversion part) of the 
eventh line, a fixed pattern noise decreases and it is effective in a S/N ratio 
improving. If sectional shape of the whole pixel containing wiring, an insulator 
layer, etc. is also made the same, a fixed pattern noise will decrease further and 
a S/N ratio will improve further. 

[0083]lf an outputting part is arranged to the pixel of the solid state image pickup 
device of this invention, it will become possible to output the signal (for example, 
the signal by which electric charge amplification was carried out and the signal 



by which current amplification was carried out) changed by the electric charge 
produced in the photoelectric conversion part. The signal charge accumulated in 
the outputting part is held until it is initialized. Therefore, it also becomes 
possible to read two or more times with such composition. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a circuit diagram showing the outline of the solid state image 
pickup device by Embodiment 1 of this invention. 

[Drawing 2] lt is a circuit diagram showing the outline of the solid state image 
pickup device by Embodiment 2 of this invention. 

[Drawing 3] lt is a circuit diagram of the solid state image pickup device by 
Embodiment 3 of this invention. 

[Drawing 4] lt is a circuit diagram showing the composition of the solid state 
image pickup device by Embodiment 4 of this invention. 
[Drawing 5] lt is a top view of two or more pixels of the solid state image pickup 
device concerning Embodiment 4. 

[Drawing 6] lt is a top view of one pixel of the solid state image pickup device 



concerning Embodiment 4. 

[Drawing 7] lt is the sectional view which met X1-X2 line of drawing 6 . 
[Drawing 8] lt is the sectional view which met Y1-Y2 line of drawing 6 . 
[Drawing 9] lt is the sectional view which met Y3-Y4 line of drawing 6 . 
[Drawing 10] lt is a circuit diagram showing the composition of the solid state 
image pickup device by Embodiment 5 of this invention. 
[Drawing 11] lt is a top view of two or more pixels arranged at the matrix form of 
the solid state image pickup device concerning Embodiment 5. It is a top view of 
the solid state image pickup device by Embodiment 5 of this invention. 
[Drawing 12] lt is a top view of one pixel of the solid state image pickup device 
concerning Embodiment 5 of this invention. 

[Drawing 13] It is the sectional view which met X1-X2 line of drawing 12 . 
[Drawing 14] lt is the sectional view which met Y1-Y2 line of drawing 12 . 
[Drawing 15] lt is the sectional view which met Y3-Y4 line of drawing 12 . 
[Drawing 16] lt is a top view of two or more pixels arranged at the matrix form of 
the solid state image pickup device concerning Embodiment 6 of this invention. 
[Drawing 17] lt is a circuit diagram showing the outline of the solid state image 
pickup device by Embodiment 7 of this invention. 

[Drawing 18] lt is a lineblock diagram showing the outline of the solid state image 
pickup device by Embodiment 8 of this invention. 



[Drawing 19] It is a top view of the field 300 surrounded with the dashed line of 
drawing 18 . 

[Drawing 20] lt is the sectional view which met X1-X2 line of drawing 19 . 
[Drawing 21] lt is the sectional view which met X3-X4 line of drawing 19 . 
[Drawing 22] It is a lineblock diagram showing an example of the signal 
processor which processes the signal outputted from the solid state image 
pickup device concerning this invention. 

[Drawing 23] lt is a circuit diagram showing the main composition of the 

conventional X-Y address type solid state image pickup device. 

[Drawing 24] It is a top view of two or more pixels arranged at the matrix form of 

the conventional X-Y address type solid state image pickup device. 

[Drawing 25] lt is an outline lineblock diagram of the conventional CCD type solid 

state image pickup device. 

[Drawing 26] It is a sectional view of the CCD type solid state image pickup 
device which met X1-X2 line of drawing 25 . 
[Drawing 27] lt is a figure showing an example of a color filter array. 
[Drawing 28] lt is a figure showing other examples of a color filter array. 
[Description of Notations] 

1 Photo-diode 

2 JFET 



3 Transfer gate 

4 Reset drain 

5 Reset gate 

6a Overflow control field 

7 Vertical scanning circuit 

8 Horizontal scanning circuit 
9a-9c Selecting line 

1 0 P-type semiconductor board 

1 1 N type well area 

12 P type charge storage field 

13 A high-concentration N-type semiconductor field 

14 N type source region 

1 5 P type gate region 

16 N type drain region 

17 N type channel regions 

18 P type electric charge discharge region 

20, 20a - 20c transfer gate wiring 

21, 21a-21c Reset gate wiring 

22, 22a-22d Vertical signal wire 
23 Relay wiring 



24, 24a - 24c reset drain wiring 
26a-26d Constant current source 
27a-27d Horizontal signal line 
28a-28d Output buffer amplifier 
29a-29d Sequence buffer amplifier 
33 Insulator layer 
34a, 34b differential amplifier 
35a and 35b Output terminal 

41 Photo-diode 

42 Line selection transistor 

51 Photo-diode 

52 Output transistor 

53 Reset transistor 

54 Line selection transistor 
55a-55c Reset gate wiring 
56a-56c Selecting line 

80, 81 A/D converters 
82 and 83 Delay element 
84 and 85 Multiplexer 
86, 87, 88 D flip-flops 



89 The signal processing part for Bayer arrays 

100 A high-concentration N-type semiconductor board 

101 N-type semiconductor layer 

200 N-type semiconductor board 

201 P type well area 

202 Insulator layer 

210 Photo-diode 

21 1 N type charge storage field 

212 A high-concentration P-type semiconductor region 

220 Vertical transfer register 

221 N type transmission channel region 

222 The 2nd P type well area 
223,224,225 Transfer electrode 
226 Light-shielding film 

230 P type channel stopper 
240a, a 240b horizontal transfer register 
250a and 250b Charge detector 
260a and 260b Output terminal 
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* b #4*- F 5 1 £, 7 * b £V F 5 1 

^mLy-x7*D7ijfftj;i9y-x (s) fr&uwj 
( s ) tmmmm 22 at ztmtzftmi v ? >v 

4 t, 7*h^*-K5 1 t b7>^X#5 2 
^5o 7*b#V*-F5 lOtttB, #flt£ft 

[0 0 3 4] HPx l-l~Px3-40ittt, b 
7>i>'X?5 2©y-X (S) fr&ffjSJRbv^X* 
5 4^/>LTSllfS^2 2 a~2 2 dfcHtfjStU W 
^7777^2 9 3-2 9(1, ^7^iCcl~ 
Cc4, 5U»?h5>S'X*THl~TH4*<SSbT 
7j<¥ff^1® 2 7 a , 2 7 bfcfcU:*jSn, fcBTJ/^y 7 7 7 
>728 a, 2 8b£ST, ffi7J«?3 5 a, 3 5bi> 
(Voutl, Vout2) ^tx5o 

[0 0 3 5] ^B^iaEffl^»2 2 a~2 

2 d ko&^M&fcmssf&iis i ensure* »k mmn^ 

W.2 2 a~2 2 dOWFiateMt)^ 2W©H*« , 1 
B***fc3SSSK»tt*nSo Sfc, §IIf82 2 a 
~2 2d«, IMffSlCv 1~C v4fcjglRSn5 
fcfcfelc, ?to*vVT7V?Z 9 a~2 9 d, ^5>7 
c 1~C c 4£/fbT^'5>7°b5>'> > 'X£TC 
1 ~ T C 4 fcfiSKSft, S 5 IC^JHR h7^'7?TH 
1-TH4 £gT, zk¥ffl*US 2 7a, 27b tC^SfC 

[0 0 3 6] fi^T, SM^3©Hft«ffi?&, H 

ic&sfcirp^c, Hs^<*->y-rx*«j(*u s/n 
j±^iRj±-rs„ HM^3^a^}t«^«, n 

-K5 m^©fg«*ji)tigi-paffliL, «afrs©ii* 

t flBSfr § OBlK?jiiftfiB«©J#K* W- tc L T fc a 

[0 0 3 7] SEft^gMC v 1~C v4(ci-3 

Th7^X^5 20V-X7t P 7llff O^W^WH 

OHttSHftjR^tiu 7* b^tf- F 5 1 tfMUHWff* 
««LfcB$C>y-X7*n7tiJ2)£, 7*b*V*-K 
5 1 Offlt^ny h Lfe»OV-X7*D7fflA 
^^^MCc l~Cc4*^LTW|t«Wl-r*. 
CfD&UIlCfcoT, !>7^X^5 20L^ItEO 

ar6o#t±5@«/<*->y-i'X, v-x7*n7i 

fft$©l/f ^7777y72 9a~2 9d 



(6) #H2 000-1 28 1 9 

vo 

HW>U S/NJfctfS5fciRLkf5o 
(I»|4) 04 14, *^0&flm4lc£SB# 

BttJf fiffi?« X-Y7K UXUHttaHtSR^fc 5 , 

[0 0 3 8] ggfifft&ftg 4 t «t S HttJitfMfr?© 1 0<DH 
70 }R, 0J*tfPx 1-3(4, AltfttjSUM^^JjStL 
TWfr«7*hm-bMi: 4 y-X7*n7iWlF 

^et^jais^^^ii (jut, jfet^-5) 2 

±f3lt#£7* b*V *- Fl*^JFET2 tiJS 

as-r se&y- b 3 1 , j f e t 2 ttumtz v-tvh 

[0 0 3 9] ^<Dffi©M4, jtffi^Ag3 0@#aHg& 

flSR^CttSfcOBSRO^fflHTfeS. #BSS«, 7*b 
20 b* 1 , J F E T 2, esy- b 3, U -fey b F 

T, iSfRfr S £BM S nfcBiS fc «t S KEI1 * ft ft 
BJS&, *JS#g<EbT*5?>, P8D£5 2?iJ©Bl!©J 
FET2^ lB&«££$5lc£it:tt3lg2 2 (0 4 
Ofifi{I^S2 2 a~2 2 dfcWJCT*) fcS«*nT 

[0040] %mv~ b 3 mmv- v bhs 2 0 (04 
oieasy- bsai§20a~20c twjts-r 5) y -t 

■y by-b5ttU-fey by-bBBS2 1 (0 4 <D <J -tr >y 

jo by-b@s.®2 i a ~2 1 cfcwjts-rs) fc, ^n^'n 

'J^fey b FU-TVBSIS2 4 (0 4 © >J -fe -y b 
b*W>S3IS2 4 a~2 4 c tMUtS) (C^M^nT 
1/^5 (0 7#FS) o 

[0 0 4 1] »07*h^^FlW©ia 

ut7b f w yffi^ 2 4 Rvmmimm 2 2 1 «t o t 

JDt3fnTV^S 0 c©ck(cj;D, «T@©H^tfS 

&tw^u s/Nit*^5tiq]±-rso 

[0 0 4 2] *^Sgff^OSftjS«*?7:14, ±I3©J; 

y^LTtiK c©±3tc-rntf, Gffi«aBtflK(cn 

5£? [0 0 4 3] Sft, *Hfl0KfilO@ftS«3tS : ?t4x ^)St 



// 

mm i icmmwmmm^tmmic&mmvy* 

t-Fltt (R) , m (G) , # (B) C0&fi7^ 
^ffilLTl^o COftft, ^ (G) Offl#f±, 
T-73©7j<^fB^2 7 afcS&LTtftfjig? 3 5 a* 

[0044] wt, 0 6 ~h 9 £#si Lxmmmm 4 © 

0s 07&06<DX l-X2Hik:?fto;fctSrffiig> 08ti 

I6©Y l-Y2«t}&ofeWfffi0, 0 9«H6©Y3 

-Y4«K}8^fc»iffiia?;fc*o ftfc, cnSiOHfcts 
[0 0 4 5] 7*h^f*-Klfcj\ B98. H9Kwf 

wtiis pmnmmmmi 2, sisgoNgmw* 
wmi 3K^^>xmf&^^o cnti'jx npnps 

<D«S*-^-7n- F W >«ifit?iSiA§y07 * F 
^*-K (N, P, N) t»-^-7D-FW 

>«sfl (p, n, p) o^«t>fe«ja*^*nT^ 
Mx-ttiommt* ««, y-tryF^x, 

[0046] J F E T 2 fi> 07, 0 8 fC^f J; 9 IC, 
Nffly-XlW*14, PSy-hSH«15, NSFW 
>«*1 6, Nffl*-+*;HIWl 7fr&flMW?ftTV» 
§ 0 fi3iy-h3tt, 08tc*f«fcM;:7*F£V*- 
F 1 £ J F E T 2 OSS#?fH«±JC*a»JK 3 3 %frLXffZ 
fiRSnT^So y-fey F KW>4(±, 07, 09£* 
•TJ:5teN§!'7x;l/ffi«l l*©Plf^|«l 8 

J:$fcJ FET2i:y-fey hHl/^y40«JMMLhfc 

[0 0 4 7] W±©,fc5fc, flffiJB«M OSttSfcSfrF 
tt, m^CBBH^nfc^ (G) Ofc7-f 
BIKDffiW 1 OOzK¥ffl^« 27a, 1 OCOffl*^ 
-y7T7>72 8 a^SSLT, 1 C"(Dtii7jS?3 5 a 

-yy^X-hM^u s/NJt^iSj±f«o 
[o o 4 s] fmm*omm»M&tt.* m 

m<D7* h #4*- F 1 ttttdMbft 'J -fey h f w 
> IBS 2 4 ft 2 2 fc «fc -a T5(Bt« ft, 

itRtfa3&S©7* h^-Y*- F«3gO/ci6, lg««f, 
SellU y-fey F/-f X\ ft tf'7Vl/- X 5 7W& 



(7) WW 2000-12819 

72 

£5tc, SEft#«*c v i~c v4ici 7 

tj f e t 2<Dv-x7*vymft<D^mmm2n% 
rctb/j xim& u s 6 K s / n Jta^^-r * . 

[0 0 4 91 11:, SMbft (ffi^m^lEjMtu) CO J F 
ET2©V-X7*n7ffi7Jt, 7*h^-f*-Klfr 
6 J F E T 2 'Xft^ftffilE&fftO JFET 2 OV-X7 

ft&i a^«>stiB8rs^^7"y y^iaa) -rsct 

K«tt>T, J F ET 2£Dbtl/MIHEO«'P>'OtC c j;§ 

/o HSA^-yy^x\ v-x7tD7»oi/fy 

M^y7r7>7 , 2 9 a~2 9 b©:*7-fey hW 
ffi© 1* & o Sr fc J: S @5&> < * - > / ^ Xtfffi § If 
U-fey Fy-F5^bTJ FET2*«JW 

fk t fe a * fc8£-r § y -b y f y -r Xfeffia? n§ 0 c 
(ussmi 5 ] aioa, %mmwmm 5 k j; s s 

ft»filg?cO#M*T0&0T?& <X 01 ltt, ^© 

v f y ^xttKEB^nfeaasoiBjloTiBBitfafes. 
[0050] mmmm5ic^mwmim^tx-Y7 

fta«ii^i4on^o zoimmmt, mm 

m?<Dmmmm*mwtZo 012a, 
zmwrnm^o 1 oobjrothht* 5 , 013a 

01 2 COX l-X2*|t»-3fe»fffiBls 01 4BH1 2 
COY 1 -Y 2ttk:ftt>fcMffiBU 0 1 5tt0 1 2 COY 3 

[0 0 5 1] l-QOBSRtt, 7*hm-FU JF 
30 ET2, $s3My-F3, y-by FKWy4, 1 WIS 
fcD2-pcoy-tr-yFy-F5, 1 iS^Sftt) 2Oc0^— 

;%~7u-vmmm& a ^e»«^?nTv>s (01 2# 

5$) o ±IB7* F^-<^- FK J F E T 2, "J-fey F 
FWV4, *-/<-7D-SiJffll1iB«6 ali, Sgfico 

ns^wwss 1 0 o±coN§y*«ft« 1 0 1 mmv 
en^o faMf— f 3 , y-tryFy-F5a, ns^« 

#11 0 l±t«W»3 3*^LTH»6n*. 

[0 0 5 2] 7*h^*-Kll4, 014, 01 5(C 
^■TJ: 9 i«rSficONiJ*«f*S« 1 0 0±tJfM$ 

^ ntcNm^mwrni 0 k ps«^#aii«i 2, mm 

PNa©S!a7*h^*-K3WRH-6nT^4o JF 
ET2B, 013, 01 4K^-rJ:5fc, ^S<ONS 

1 0 0±©N 1 0 1 
TV^S, ISoT, JFET20FW>fKl6B 4 N 

§y^##g 1 0 1 *ftLxmii&<DNmmwm®i 1 0 
0 twsmtcwmntirvs. ^x. mmoinm* 

mWSW.1 OO^giLTJ FETZOFWyflWl 
6(c FU-OWEVD (01 o#BS) %««&-rscii:^ 
50 7?^§o ^ffilfico N 1 OOti, ttafiSt^ 
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/.hSVfcfc, fefc***©H**KULTfe#J FET 
«© F Wy*J±©g»£»E-f fc^SSo 
[0 0 5 3] COFWV1EVDB, HBSM (IB* 

^F£SStfT¥«f*S«l OOWLTMbtt, 

w*** i o o©ait3^^ h£tsttTttf& 

LTfe&v\ y>fcyhKW>4 0PS!««»tH1W*l 
8 a, Hi 3fcatrJ:5fc, *»ESIS2 3*fl"LT, U 
-tr-y F YU^ytatiZ 4KSBR*nTV>*. 
[0 0 5 4] U-fey F^-F 5tt, 012, 01 3Ka5 

fct, J-FET20PSy-h1IWtl 5i:'J-feyhF 

u^y4<Dpmmmmmmi say-try f-f-fs* 

»J««6 a (4, *-^-7D-Ofe»lC7* F^W* 
■ - F 1 t'J-try F KWy4 0«»f«i:ElSn5. 
3ttMft3HI*»7* F^tf-FfcA&U 
LltWRtfy* F£V*- F©£« (I^Sii) 

3 0 ^--^-7P-Wffl^6 att, c©5fi#J*ffi*'J 
-fe>y F KW>4K»a-r*feOT*t), 7VI/-5V^ 
^B5±f5t>©T'fe5o *-/<-7P-IMWB*6a 
012s 014, 01 5&c^-f £-5 7* F£V 

*-fi^, cntm»«zooutv f fw>4 

fcOHKEfltSnSo BPS, tf-<rt-7aH&J1BiflH#6 
a a, 7*F*W-Fl fcy-fe«y FFWiM©^ 

f» i mmmcv 2o<Dfij^T*EB$n5c 

[0 0 5 5] ilOi^K, *H«SJI5«l<D@#a«3R?© 
HSR#3t«, F*V#-F 1, 

^-7P-»Pfi$ 6a, U -tr y F F W > 4 tc J; -a T 
flWtSti, cttfckD, JH6ii»S!7*h^*-Ki: 

ct\ 01 o, i ucM-?xmm?%<, xmm&i&om 

£o tCZT\ fi^lftl (010, 1 UC*5^T«73(n]) 

F F W > 4 U -fe -y F y- F 5 *ft LZ^XW.mc 
fflgHEtlT^&o £<DMmc&*), U-fey F FW^E 
«0»T»fc:«I:5^^ffiW*ns. BP13, *5iSSSfc*i 
v^T, U-tr-y 1- KU-f>4fc'J-fey F F ^EHi 2 
4, 2 4 a~2 4 c k ©Jfttttf^^fc ft F 
©^Wfg£ LTfe, ffiOiS^tD y -fe 7 F F W V 4 

6±ibh«oj f e t 2 i:8a«*n*. ccDfcfe, mm 

[0056] z<Dm<DnmmMBM4<D®#.mmm : ? 

a, ii)i»«i4<D@f*a#*?^M)«t@^^->y 
-YXAMSSL, s/Njt^^-rso $fo mmnm5 
(Dmwmmm^i, v -t >y f f w > 4 ^©sas*^^ 

£fcft3»6- F©^Wfg£LTt> J F E T 2#SI 



(8) ft W 2 0 0 0 - 1 2 8 1 9 
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spj&Eftfca6, HJKfres&tffiLtr*. 

[0 0 5 7] £fc, ffifflg (ffiJgffi) ©Nli¥W*ffl& 
lOOSrSSLT, JFETZOKH'>i«16tK 
W>lEVD*ttiet«OT, FW>«E©BJRS 

©MS if imp l x , @^ ^ - y 7 xim&* % . 

tfc, 7*F^*-Fl©PS!*#*«Hil«l 2t, 

s^««s©N§y*w{*afii oo^fflitM 0 c 

©fc#>, 7* F^-T*- F 1 ?fgra^Lfc{S^«^ 
(EKDit&fciiETL) fc7*F^tf-FMfc*»?njS 

/o js^iRj±-rso 

#«<»?© v f y ^x«tgaH^n/c«m©«©¥ 

ffi0"C-$.§o 

[0 0 5 8] HflgJBflg 6 ©SftJifiRjR^fi X - Y 7 F U 
^HS^aHWR^-PfeDx H*fcEll£iafc7* F*V 
*-Fl, J FET 2, *E3My-F3, U-b-yFFU^ 
> 4, 'J -try F^'-F 5S.t>"^-^-7P-$iJffll^6 
a ©ffl*tWftteBMf& t E»SP©^tt^liaS»«l 5 ©@ 
{*»0i3l£Pi:£ftoTV3o BPtS, MMl6©@Btt§ 
20 U-tv F FW^E*S2 4 ■p«t>nfcaBtlH 

jafcfc^SU'ty F^-F5, SE«^H2 2, SU'* 
«E«2 3A\ «fftfiB©H*fcfflRfii©H*T?ra- 

[0059] m^m^tstnmnmmt, mmnms 
(Dmwmm^tm-z-hz, (01 ow . for, 

30 TtmmKm&^-y/JxmmL, s/Ntt, * 

tufls^ji 7 ] 0 1 7 a, immnmmm 7 * § @ 
i*aft^©«^^-r0m0T-fe§ o ^»«§7©@ 
x - y 7 f uxa@ftaH»3R??a6 o , s 

Hff^lS2 2 a~2 2 d^SW^ig^a 5 a, 3 5bf 
40 %>o 

[0 0 6 0] 2flJ©HJRaMHIM3£fc3!5Efc 
SK«n/-=Sfiffl#!lS2 2 a~2 2dtt, fl^ffi^fraM 
fflb5>^TS 1~TS 4^/TLT, «^f±i^#a 
«*CSl~CS4t«tt*nSfci:t.k:, 5US&F7 
y^'X^ T H S 1 ~T H S 4 ?rgT, 7j<¥ffl^lS 2 7a 

fc, S*{f^2 2 a~2 2 d«, BfW^lfEjMffl F^> 
^TD1~TD4 4MT, HgW^*«^*CDl 
~CD4tSBK*h«fci:fe^ MaWF5>^*T 
50 H D 1 ~T H D 4 £$IT, 7K¥ffl^ 2 7 b Sfcli 2 7 



75 

2 2a~2 2dtt, 1 fiO*¥ffll<MI (fl»tti7J« 2 7 

a, Bttti^2 7b) tfl&ofi07k¥ffli*» m^m 

B2 7 c, HitU7Jil2 7 d) KSEHtjftttStlT^*. 
[0 0 6 1] 7j<W§l6 2 7 a ~ 2 7 d 7 
77^72 8 a~2 8 d*^"LT, tS»)7:/73 4 a, 

3 4 bfcSSRSft'CVSo C©«k?fc*¥ffl#«l2 7 a 
~2 7dii, 4*BBB?n§ t> LfrU 7kWf&S2 7 
a t 2 7 b, Rtf*¥ffl#«2 7 c 2 7 d tt, 

r>-tvs„ bps, 211 (20) ©*WNfcwra*ft 

[0 0 6 2] WJAWT. m.\mU2 2 afcttHSSP x 1 
-1, Px2-2, Px3-ltfJglRSn3o SiM# 
S2 2att, y-fX (HgtflTj) *-&t?ttffl*f*S«LT 
ai^-r^MES CBP-B, TS l-CS l-THS 1-2 7 
a-2 8a) SJX (H£tU7J) £g«LTtB7j"f3 
^Sg (W6, TDl-CDl-THDl-27b-28 

?7T7>72 8 aM*2 8 btt, M»7>73 4 at 

M^5aiI^nT-^<Dtii^S?3 5 afr&ttifrS 

[0063] -t?, mmmm2 2 biammp x 1 - 

2, Px2-3, Px3-2tfgSSnS. fU. I 
Mt9tt2 2 btt, Wtti***tr)tt«^*«iLTffi^ 
fSiSB (HU%, TS2-CS2-THS2-27C- 

28 c) fc, wa***«LTa*-r*«B (spt3, t 

D2-CD2-THD2-27d-28d) tfSNRStt 
3 0 ^ft^lcD*I^cg^2nfctii^Vy777>7°2 
8 cfttf2 8 d{iggj7>7*3 4 btSBK*n, *ft* 

tjs?3 5 b*»6a*«n*o 
[oo6 4] c:?, ^mmommtmR^fom 

©J F E T 2©V-X7*n<7tf}7J (HgtH£) SrCD 1 
-CD 4 *t, 7*h^*-KlA»6j 

F E T 2'\ft#«8!rtEjM&0 J F E T2CV-X7*n 

7ffi7J GB^tBTJo 8gtfj7Jtf#*-&trt %CS 1~CS 
4K*«T3. ^IJjMJR h 7>->*X^T H S 1~ 

THS4, THD 1~THD4, 7kW^M 2 7 a ~ 2 
7d, ^^777^2 B a~2 8 d*^bT, M 
S)7>'73 4 a, 3 4 btt, ft ^fflTJ tBgttiJj^M* 

U y?ms#&2tu Hgiti7jjS#ffML3lfrftfeKcHB 

^tfi7Jtff§6ft5o 
[0 0 6 5] ftfc, CCK.fML1tmtHfJktt. rj FE 

Xj I7iJ/Vy7 7 7>'7 , '2 9 a~2 9 d©*7-fev bS 

P7SlffB#(Dl/f y-TXj l"J FET2**MtLfc 



(9) #12 0 0 0- 1 2 8 1 9 

X©f&»*3Btf*fc»x tti7J/^y777V72 8 a~2 

8 d t±, HttafiMti^ortapKgfttts d wwt u\ 

-73, M»7y3 4 a, 3 4 b»±, HfcSfcjR^CWfflS 

[0 0 6 6] g-fc, H (G) Ofe7^;l/^^m^«tCia 
»TWiS-r*H* (Px 1-1. Pxl-3, Px2- 
2, Px2-4, Px3-1, P x 3-3) ±fcgEHL 
TV^5ft46, m (G) Ofg^tt, -r^T-7a£0fflO7j<^ 
/0 i^i2 7a, 2 7 b ^rgfi LTtHTJ*? 3 5 afr^tB 
7j?n§o Sfc, * (R) fc* (B) Ofll^tt, ffi7?<D 
2 7 c, 2 7 dZmteLXtiJl^S 5 

ftSfcRHUKU BS/^->7>fX»>L, S/NJt 

zmtt-mmm^te. ccDmmimmm^v&v, 2%. 
h u *xtf£iBiisnfc«»©7* k 2 

20 I0t, KD£5 2?iJ©7* h£V#-K2 1 0fr5 1 

*R©SlttBiSl/5?X* 2 2 0 fcs SMejMI^^X^ 2 

TKSSUS'X* 2 40a, 2 4 0 b «nttttiffi2 5 
0 a, 2 5 0 b^*bTV§o 

[00 6 7] *¥(E3a6US'X*2 4 0 a, 2 4 0 bcOPEg 
Kttfi»)»^<6ai«ffi CHw«-f) tfEBStU CCD* 
SK:«fc^Tffi^«^!bVJc¥eiSIU^^ 2 4 0 a Sfctt 

*¥Kssu^x^r 240 bov^f n*»t*3as*n*o * 
jo v i ~ 0 v 3 ttfiit %m uvx$22o mmnm (ft 

2 4 0 a, 2 4 0 bMOiSt)»t3-|s3S«ffik:9] 
[0 0 6 8] *7*h^-T*-K2 1 otttnas 

»»i fcnaiftBJu-ws (r) s « (g) , n cb) © 

fe7-f;l/*3WE«*n*. 7*h^*-K2 1 0 7?S 
iSn/cWlfii, SflrtsHSU^X^ 2 2 0, 7jk¥K 
SMl/^X^ 2 4 0 a, 2 4 0 bfcfijMStt, «#*Hia5 
250a, 250b -e«±ff mc&W&tlTs (±i7jS? 
^0 2 6 0 a, 2 6 0 bfr5>tfJ7J (Vout K Vout2) Stl 

So 

[0069] u 5 tc, Hfifij^Jg 8 

b» s«fE3MUv ! x^2 2 oo^n^n^, i^?2 

?U©7^- h^*-K2 1 OfrS Id* tt^ESKffi# 
[0 0 7 0] ^LT, SK*E32il'V ! X^2 2 OWfnf 

50 n^5>W7j$ns{s^«#a, S5t;^ifUi>'x^ 
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2 4 0 a, 2 4 0 bMsSSSn*. t©±5lCtttWft 
ti, IrI U7K¥IeJM U v>X * £g£ LTB{*S«9*?©fl- 

[0071] jjit, Hi9~H2i ^mLxmmmm 

4 ©Hi*aH8«?©iiiljRfl!ji*S SKPiBltciJiW-rs. 

0 1 gHBi 1 8©5sas-eHsnfc^«3 o o©¥ffi0, 

H2 0ttHl 90Xl-X2«K»ofcKiSH, 02 1 
«01 9©X3-X4iUc^fcKlfffi0"C 5 &3 o 

t-F2 10(t H2 0K^fJ:5lC, N^3»ft»ffi 

2 o o±K«ia«nfcPS!9x7M««2 o i > nmmM 
mwmm \ u mmv?m.¥mwm®2 12^0 
r«is^n?.o cmctt), pnpnS(d»-^- 

$nTv>§o mub^yt f^w^-f (p, 

N, P) tffi§y^-^-7D-FW>«jg (N, P, 

n) (D&fr-sim&m&znT^Zo nm*->*- 
«m » y-feyh/wx, 7;i/-^> 

[0 0 7 2] SM3aSU^*2 2 0l4, 019, 02 
OfcjRTiSfc, NSMgj**-+*;WH«2 2 K X = 7 
/-fX*»E**fci&©»2©Pffl*x/l/1IWl2 2 2, 
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